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When The Horse Becomes the Zebra: Malignant Transformation of a Teratoma
Ryan Beckett, PGY-3. Diagnostic Radiology
Henry Ford Health System. Detroit, Michigan
Background
Ovarian germ cell tumors (OGCT) represent between 1 in 5 and 1 in
4 ovarian neoplasms but are overwhelmingly benign with only a 5%
malignancy rate. Within this category, mature teratomas (also known
as ovarian dermoid cysts) are the most common type. And while
they represent the most common ovarian neoplasm in women age 3040, they can occur at any age.

Both ovaries, along with the mass, were surgically removed with the
mass confirmed as a mature teratoma under histopathologic analysis.
However, there was also invasion of the bladder and a sample from
this invasive tissue demonstrated malignant transformation to
squamous cell carcinoma.

Imaging

This is an important case because it demonstrates an uncommon
presentation of a common finding. As discussed above, mature
teratomas are common ovarian entities and often have no significant
clinical implications. But, as this case indicates, playing the odds is
destined to fail eventually. Here, the size of the tumor and the weight
loss were concerning clinical features. And on imaging there is not a
definitive fat plane between the tumor and the bladder. The
hoofbeats in this case looked like a horse on CT until put under the
microscope.

The tumor is defined by its three germ cells layers: ectoderm,
mesoderm and endoderm. This helps to characterize it on imaging
with the presence of macroscopic fat on CT or MRI considered
diagnostic. Calcifications, including teeth, along with tufts of hair
can also be seen. They are usually unilateral but are reported to be
bilateral in 20% of cases and multiple can occur in a single ovary.

Pathology

Mature teratomas are generally slow growing and asymptomatic but
can have mass effect and, if large enough, predispose to ovarian
torsion. Another uncommon complication is rupture which can result
in hemorrhage and shock in the short term with adhesions secondary
to chemical peritonitis a long-term threat. Malignant transformation
is a possible but exceedingly rare outcome.

Figure 2. Gross specimen

Figure 3. Nests of squamous epithelial
cells consistent with SCC

Case Presentation
References
Our patient is a female in her late 50s without any reported significant
past medical history given the caveat that she had not seen a physician
in “years.” Of note, her mother and a sister had been diagnosed with
breast and ovarian cancer respectively.
She came to the emergency department with a three-month history of
left lower quadrant abdominal pain, abdominal distention and a 20pound unintentional weight loss over that time span. Relevant
laboratory values for her demonstrated leukocytosis with a white
blood cell count of 42 k/uL. She also had an acute kidney injury with
a serum creatinine of 6.5 mg/dL.
A CT of the abdomen and pelvis with contrast was obtained for
further evaluation. This demonstrated a 10 x 11 x 9 cm mass arising
from the left adnexa with a fat-fluid level and intraluminal calcium as
well as a dermoid plug. It abutted the adjacent bladder. There was air
in the structure, raising concern for infection and/or colonic fistula
formation.

Figure 1. The abdominal mass shows a fat-fluid level (blue
arrow) and abuts the adjacent bladder (red arrow).

Discussion
Malignant transformation of a mature teratoma is very rare,
occurring at a rate between 0.2-2.0 %. It becomes more common in
older patients (mean age of patients with malignant transformation is
50 years old as compared to 33 years old with benign tumors).
Tumors that are over 10 cm or that grow rapidly are also more likely
to turn malignant.
If the tumor is under 6 cm, management is usually conservative
whereas larger tumors are surgically excised with the goal of
preserving normal ovarian tissue. The most common malignant cell
type is indeed squamous cell cancer (SCC) as in our patient.
Treatment is tailored to the particular transformative cell.

Gershenson DM: Ovarian germ cell tumors: Pathology, clinical manifestations and diagnosis.
Uptodate.com. Feb. 2019.
Jeong YY et al: Imaging evaluation of ovarian masses. Radiographics. 20(5):1445-70, 2000.
Jung SE et al: CT and MR imaging of ovarian tumors with emphasis on differential diagnosis.
Radiographics. 22(6):1305-25, 2002.
Kim KA et al: Benign ovarian tumors with solid and cystic components that mimic malignancy.
AJR Am J Roentgenol. 182(5):1259-65, 2004.
Momtahen A et al: Mature ovarian cystic teratoma (dermoid cyst). Ultrasound Q. 28(3):175-7,
2012.
Outwater EK et al: Ovarian teratomas: tumor types and imaging characteristics. Radiographics.
21(2):475-90, 2001
Sahin H, Abdullazade S, Sanci M. Mature cystic teratoma of the ovary: A cutting-edge overview
on imaging features. Insights Imaging. 2017;8(2):227-241.
Shaaban AM et al: Ovarian malignant germ cell tumors: cellular classification and clinical and
imaging features. Radiographics. 34(3):777-801, 2014.

